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t ' & -fit ■ N #1 t)i| 4*. ffc^&i&JLfr m U it iSL jfc n fll H- 1*4 

6t 4# #_ a ^ /& n & *h i€j # . j£ £ jl *b ^ 1^3 # #_ » a 

± & /& ^ *f tt * A *t tt m *p ft w & 32 ; *Mk 4t n* «. 

4iL # & # »| flfr £p # ^ # *1 # *. R *f *& 4fc * • & * « jjfo 
>fc i 4/ * * m £ 41 ^ n 4ft # le. SI t - ^ #J & k fa m 
S*MP«.RJ£#*I&^^/fc k n *h*£ ft 4 ' # 4ft 

jt ^ *b & ft 4 -f- j^j it JSl m. tf flfe'-SP *h AMU * # :t *3 4« 

a ^ # m ft & & * & m m. # & r # ^ * # sci j& £p # #. ^ 

ffi * ^^cmmmm.- , ,:;/^:,i::,r : i^lll 

The present invention relates to a statistical facial feature extraction 
method. In a training phase, N training face images are respectively labeled 
n feature points located in n different blocks to form N feature vectors. 
Then, principal component analysis (PCA) technique is used to obtain a 
statistical face shape model after aligning each shape vector with a 
reference shape vector. In an execution phase, initial positions for desired 
facial features are firstly guessed according to the coordinates of the mean 
shape for aligned training face images obtained in the training phase, and k 
candidates are respectively labeled in n search ranges corresponding to 
above-mentioned initial positions to obtain k n different combinations of test 
shape vectors. Finally, coordinates of the test shape vector having the best 
similarity with the mean shape for aligned training face image and the 
statistical face shape model are assigned as facial features of the test face 
image. 
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*. # 4& M ^ - ft ft f t 5*, ffi W # jft. & JBt * . £ # 
-- 3£ 4& ffl ±. #A j& ^ ^ #f (principal component analysis, 
PC A) 3" i-X ^ ^ t 4 £P # «. ^ ^ * » 



— * & $T & #T 

*S £ & 4b # it ^ 4Ji at # 0 t £- ft £> f • W *» A Mk 3- 
% (human-computer interactions)^. #f &} M, $ a£ T It 
£ ^ #>l ^ # $L # £ ' J.A*»flL«Hft*WA*^ 

it *t ^ 4ft ^ 4* m m & m m % % & m m a* « * ^ & ; ic, 

a # #. ^ S ^ (video-based) 4^ -# ^. #J & & »T *$ if f$ 

flr #i ^ * j # m *P f£ 4ft * & £ ^^^^#^t^»r...# « 

ftte#5L^*&^^- ' B*Jfr#i*te*#*i*£#*B:(fcI 
*° i& * £ - .JML - ,g - °t ^ #...#) ' J^M»HK) ^ £p # 

l^tfA^&^T^i^f^^l a flfr *p # 
«. • -##.teffi#-*Mb#;&^*#a|t#m#-*t ' it « ft 
'Mb * <t & ^ ; # - if* ftij ffl SI :£ ^ (eigen-image) 
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fe(deformable templates)^. # ^^^P # #t ' «4R#t# 
#t 3! *■ « * i*J 4° A -t A & Ml # >S *fe ' # Jt # * 4* * 
tB jfe £p # m - & 4fc if 1% -fx (execution phase)#. <f£ ft Jfc at 
(peak) - & tf. (valley) (edge)f^ f | = if^f 

• ffl fit 1* £2 #. * «■ t AO .K * 4* «t ' it K ^ - * 'J N 4b 
!6**tt*.1Pi.lt»*ir#t + «rTft**i • # + ■ *T ft 4* 
& # & ffl J-X 43 & #J ^s&&tf#Jlfr*P#*. 4t 4& 3! 

(parameterized models) • ffij #- & t& &J ffl & tft & # 4S. ^ 
4fc > K -t - A £■ 4b # • f^^^&aj^J^J&^PIMlL 

^ & ml (#-j & & ^ & s& m m & ) & * bpl & j& sp 

4 & *t ' *° ^ 4fe & & # ""T ^ ^/f -it to %_ o 

& 4r * 'h 4b £k # ^ Ift b£ tff ^ $ # ^ ^ 4II ^ i& ^ 21 * 

j» j» £p a Bg. -gp ^ it^^Mi ^ fcmjfr&mtk ' jl ia ± ** # 

4?f (principal component analysis, PCA)!£ tf 3T >£: % 2k 
4t * nm- Vk £P ik m & tfc » f ^ # a 4* BPL £P # «t & ft. (eye 
feature image)^ 2t iL S ^ 8^-gp % ^(eigen-eye image) » X 
&T^i&it£i&£ ' El ilb 4* ffi 4fc it # iL $ ft 4& (Fast 
Fourier Transform, FFT)>g % ^ & t\ % ^ j& \%. HI # #. 



U it ft &J & M 'I± - & An » -L i£ ^ & % ffl 9 Jt 6(1 ^ & 
*. it 4f tb « > 4* a A -f@ m 4* Wl • #J *» 4fc A 4L 4H* & 
<jL *t * ^ *P ftHfc t riJ £ BR. m £ 4fc £ ' ffi> & >M£ 

an + • J.****fc*HKg*i 

J& ^ ' JL # + ^ A • 

tk ifh * f j-x ei: it 4l <& - 

^ >fc » #a±^i^^^r^tt^*^^4 » # «fe Jt * 
Ab £S 34. j& £p # -at *h Jfe A & -ft ft 4t - 

* # B £ £ - S # # £ 4& - it #4 tf & J& £p # «. & 

' # js& & & & & ^p # m. -m m. m n. t m # $ ^ 

4£ $t (geometric feature distribution)^. & >!£. # #t *h H?. 
(photometric feature appearance)^ M. if ^ tfl » J-X ^ ^ -Sp 

# 9§ ^ # - @ # £ 4£ - H & ft s£ ^P # «. *b 
*. 3" & ' * <& M «t Jifc *P 4* *•] i±5 ft 2 t ^ Bfc 

A 4£ it # «L 5t Ol (*h ^ ) > fo*%&ffi$L-k? m<£i ' 

* a$ & & & g & • 

^>i£/&iii&^s#j • ^ # m m *l tb ^ tt ^ ^p # 

* 4t ?i #t 4i trn mtyMfcujtSL - m, tf ^ ^p *h ^ ^ » 

* -r ^ #i ^ mm t»ii «it jift- ^p m m m tz _t it mi & & ^p 
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iH£ t4fc^n'feMB*&*fef , 9*-#«.» » a ;t 41 dj ftj&f>'l 

f t^-##^^i^f ; # m m & & ^ ^ *f * a m. & 

If- JL # # l*J * tf # ifc 4fc & 4ffl ±. ** J& s> a ^ # - ft ft 
JMt«P^^«S ' ft* ' ftftJ&3P ftm&& * ;^r^«.*t'« 
4& 44 # *t * *h ^ i% ft • 

%—&fr%nskk - # >w jfr *p fc. t^^jutt^i 

J**P^F«: ' £4^3* ^PfMft ; 4£ 4Mt >>] # >&] 

J&£PfH£ t 4^n^#j*>]##.»4L;fo*&4fiL ft ' * t ' 

»J ^m^^^^^ft^tf-jE^^^i^t^^mife^-^ 

tt. ; H- *. J» # — # »I # *t ft ^ "4to *& 4fc ft £ ip ' ^ # jRI 

j&^p tHi- 1 ^ a * n4§ 4t # & n ' * + » # - * # it, n # 

^ #J tj- J& ft- - 1 *b * & Ml ; 4l A js-j ^ #■ - 4ft # Is ffl 1 4* 
5Fifc&ftfc'tt«$8#*t» ; ***>fit^^|sj4ft#jfefflt4L 

« m. & «. ft # n & ^«^^4S.*na^# «j *h ^ ^ * & 

& ^ _L ifc # »j *h ^ * ^tf-JL^^^ftft^-f-Mf-Ci. 

ft ft £P *h ^ m • * ^ ± j& ^ tb ft a ft £ dj - #1 4« 

# «. ft 41 £ & # «J J!fr*P**flt4LJifr*P##. • 
E9 > 1f 2fc 3r ^ 

^ ^ 4ft ^ ^ it * #] «, »¥§ t • 

B ^ m4£ & ^ ft ft i£ 4**14* St 2r & ± #.&4§ 
: ffl « 4R 4* 4ft *t ^ *>l * Jlfc ^ ^ & (training face 

image) J-X 5t JL — ft tt Jifr £P ?h & 3! (statistical face shape 



model)^ tfl] £ft F£ 4k (training phase) - #J Bk 

2P fHH (test "face image) t *b * tf{ * fk fa tik 3P # «fc ^ & # 
Pa b -ft (execution phase) • ^ ^ f 1 ^fe #J t ' #■ — J!fc *P ^ 

^&&&&fc^mte&ik&n&i?tmsfr®Li& . & ft b& 

#J - *h B& & ^ # ^ ££ - , 
# A* * -TUf #?L 4 ^Mi £ A • * ^ 

_l it # at » ir fit * a* ^p # # - %,i$.w*%m&. - * ^ «if # 
ft to ffij # m at £ • a itb * * w # & « & & tt *}- 

(template matching) ;T & a g # SKI § f t ^ lH ^ it # IBL 
14 ' ffij 5fr it ^P # «. 4l & 4K. H'j *. a & tul **• P£ «. t &) &~ n 
till & #. ^ m 3t ^ *n j& ' it -fit ffl ±. 14 * ^ ^* *f (principal 
component analysis) ^ >iH4M£ ^ # ^ i& & -gp # $t 

-fc *h H2, ft *T ^ # _L ft ft 4b • T X Hi *L 

Wj : 

#- B3 S 1 flfc. a ^ ' * tftr *| P£ «. #J i * 8 & Ifc 
m. % M «*. ^4SL*-J&*P#*t4fcft*.Jfc:&-*fc*f ^P ^tin 

^ tii & ^ £p m % i ^ 4, ^ #. (# j» s i o i ) • #j *» i& i oo 
m^iooomtHH » j. & * * 4l flfr *p • 

**#Jl*^JfcA*fc*tt4*S!*#:te . * * i* jl *i * * 

itl^$4f tffl^^ifii^ ; 4£ £ « A i 3r 5$, # 

te.ifc#-*l*Jft^f£telttt^4^4fcJtt(^JJ*S102)» 

it m % # # #. m & & m #. & to # te. tB # » - *» in 3#t 

yr> ' ^ tii| ^ ^P MfelX ft m % £ ffc #1 & ffl. M S & # ft B^. ^ > 
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ft ^a#(x 1>yi ) > (x 2 ,y 2 ) > (x 3 ,y 3 ) ^ ^(x 4 ,y 4 )' «A 
* A a#(x 5 ,y 5 )^(x 6 ,y 6 ) • *4(tiifc*4**»*.A*-*^ 

Xj =(x jl ,y jl ,...,x jn ,y jll ) ' + • 

n=6 » J-Xj,^a # ^ ® 3^x, - yj,4@ #^y,...^ifcbil4t • 

H: * -AS ' BAft«-* tb #J 0 ;t # & (2D scaled 
rigid transform) J-X ffi- #• — *h ^ iSj * Xj# * fcb ^ - — ^ 

x,=(x I1> y 11> ...,x lB ,y h )(^*S103) ■ & t ' #-#*#fc*x,*T 

a & * $r & N-iB *h ^ ft * Xj t tfr #1 d{ & t - ft * - & 

tt - # # BQ IS 4* ^ 3fc *J ffl « ft - *b ^ ft # xj t£ JL 

Xi A *h ^ ft * Xj^(^-^S401) » J»tt#A#-#^^i^*Xi 
^. *h ^ ft * Xj Pal -f- ^ gfc ft, *E (squared Euclidean 
distance) E = (x s - M <N) (a,0)[x.] - t) T (x, - M CN) (a,e)[x.] - 1)( # J» 
S402) > *+ . M (H) (a,e)[x J ]-t#.^-^A*«.ik'fffl#**- 
«t^«^#^a*t» ffl a *f JL *b ft * Xj > jfr ifc ^ # & #- 
*t & * - «. # ft -J8L 0 * - #5 2*. fcb #J <<& & a ^ JSl - -fit # ft 

'acosG -asin0^ 
^asinG acos0^ 

2n 4l ft H. ^ RfL (diagonal blocked matrix) 

'acos0x jk -asin0y jk ^ 
^asin0x jk + acos0y jk ^ 



t = (t x ,t y ) ' -H-M(a,0) = 



M (N, (a,0)^ — 2nx 



M(a,0) 



l^k^n ' f t » £ *f 



ft K *A 4£ F# t # # - n n ft I^I'U- 2x2^ F# M(a,9) > 



n 



& a ifa *h ft ft * xj#| % *h ^ ft * Xj m & >b ih &} -f- 2r 
Ik ft *E « E = ( Xj -M (N) (a j ,e j )[x j ]-t j ) T (x i -M (N) (a.,0 j )[x j ]-t j ) » 

t.=(t xj ,t yj )^ ^rjL ft ft ft * Xj (^-^S403) • 

# & * #J # N^B *h ^ ft 4 xj £ ^ JL ^ # *b ^ ft 
4 x,& ^ S404) > % tf % n i£ tb ft ft 4 Xj#> # *h ^ ft 

4 XiFa^ ^ /j> ^ ^ ^ ^ m m & (# ^ S405) • & #, m & 



* -f- 2r &r 



'Z 
0 



0 



X2 Y2Y a ^ 



Z -Y2 X2 
X2-Y2 n 0 
Y2 X2 0 n 



C2 
XI 



*- tf * Hi & * -f- 3" 



**.JE*Af ttJfctt***-*. ' £ t ' Xl = £ Xik ' Yl = Zy a ' 

k=l 1 k=I 

X2 = gx jk ' Y2 = Zy jk ». Z = £x 2 jk + y 2 jlc > CI = £x jk x jk + y il: y jk ' 
i-Cl = Ey ik x jk +x ik y jk •#th##**;^-ffi1fcBfc*tt(3rJ» 



k-1 



S406) • %&%S£-$rm ' ^I'J^tt#_Life^JL^^^ft 

# -fc. & & & t ^ # «t ft ^ iS. u *t A A - ^ *h ^ ft 4 

x = — £x a (#^S407) • & t » x a Pp * JL^ftft^j * ; ii 

£ # ^ M> *b ^ ft 4 x^ K h %- % ft ft ft * x ; - J. jhf m * 9- 
JE3Lftft& t x a ^ ft ft fa 4"Xj^.(#^S408) ' 4ft $ & 

# # JW S402 ' £ f'J £ ft & * S. 4fc ft £ jL • 

# *h ^ ft * x; ' # tti6;fc&tf#ttJlfr«PiH*':fc<i*b W 
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» ® % ~ =k $k ft ^ jb. m m & t m 4^ # m 

S402 5. #«£S408) » Bp *fc fli -f-^ *h*tf-ft 4#^##*b*#iSj 

* » fflaj»*h^ft4Xjffl#£&i£^^JE-&^^«&#t- ffi 

|SI X. -t (scaling) 6&^^i^j 4 Xj^-JL^S.^ii-fei ! ifij & & 
^- -I- «R W ffl « * # # SL £ * J: £] ^ jfc jh ° 

fa m * *h ^ ft ft xj £ t£ JL ^ it ^ ^ #- # *b ft ft 
Xi& • Pp«.ffli.#4^,^^*f-*«a4it^-jE.4L^^i^ fx, 

* tf * A & it #1 ± & ifc fa ^ & - tf & 3! 
(# JRt SI 04) ' ^ 4; — ^ # M ^ (point distribution 
model, PDM) ■ Ji ft * & ^ & it fli *t 4t ^ it (projection 
coefficients)^ tf £b ^ ft ft xj ° 

t • tf # & tf <P ^ ^ ^ ^ # ** #- 53 E 5^ an 
ift 51 ' "T it ft * * JE- *b ^ ft ft x a # # «. » -f - ^ 0L « £ * 

A *br# ft 4 x =— Ex a (#^S50i); il£-;3']ft 

Na=l 

Jt ^ *b ^ ft ft x a |& f i^hf itf x^a * & J* * d =x -x 

x a a 

P# A = ld x ,d ,...,d I (#»S502) : 

L XJ X2 XJof J 

P#A^ £ & l$ C = AA T (#^S503) ; 

£ * ID # «.(eigenvalue)m & £ 4l © ^ ft 4 

Cv k =A, s k v k (eigenvector) > a ft * A * it 4@ ± #6 /£ ^ fa /£ 

*fctt«t«P^^«a!(^WS504)» * t ' A, s k ^^^^it^P# 

C4L©#4i ' v'^r * « * *t^ P+C^ HI # ft ft • JLl ^k^ 

m • m^, # « ^-it^ P#C4L^>SL ' r>v>...>r • 

I 2 m 



13 



itt ft ' *^^nr^^jt#-^h^i^* xj#, * ^ # (Pp 

n=6)te ^ & g & 4L # #t ft Sjflf & & > m 3&m% ftftfo 

*Xj^^^QI*m#A4*«ti^ftsj4L-«P-Mr'liL t = -£s.#M& 

Nj=i J 

£ A A -#«t**L • 

*& & Ji at im ^ mi $t p 6 b ^4L#ssnn^^«t# > i» 

& iL A M. tf jft *P *b ^ M # m# & • # *'J «. #» & 4t R£ 
A i # 94 * ^ X? * f '4* *. A * «P 4* ft • 

n ^ ^ m m i^ykmm » ji tt - # ^ «a a 6# an j& £p 

& a* a * «| ^ i* tt/^ri^f Mi^^itilx^^ # «I 

m^mi&ltf} # &'J # ft *7 4fc ft (initial position)^ Jff 
SI 06) > «33L*6<| A ' A#«I4*«.»/9f^j&«»*34fe#jW^ 

le, a ^ >*l i- j» »r fit * # «i «t*p ^ «■ a m g ; # *. m 

« # - # *>J 4lltftiw*^i*** ' -fc # *l *P # ^ 2 
t & A & ^#4t#le. H (search range)(^ J$ S107) » If 

m n 7 » «5F#-*#ftffl^^*j#A^-4i'*£ML 

(Bp ^ 8& ft > * H" £ ) ' ft ^ M f5:# 3UI J!fe«P ^ 

# * » 43f «. ft 4* ^ #J g.*.#-4ft*<£fflt • 

* a* # «j m # ^ 2^ m #j m «t ft t & £ * # & 

RtM«tA#ft ' iiibtlf # "ft 0 t Jfc 'A A *fc 
^ *S ^ it 4£ Wl ft (# S 108) • ft - # # BB 8# 4£ it 

# «b ft % « ' *&frJW£#-*fc#|£B+#7Fi!i*.*t 
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#J6&&4L#*t«k ' pj**ttHfc*p^^*3! t *-ftj« 
i. #* /& ^ ' bjM h & M % *t ; J£. ft * 4" ft * ± I* /& ^Pj 

A ttbj^ t£ J:<fiL B=||Ii-t-Zb.p. || 2 (#^S802) ; &ft 

j=l J J 

^|ttk# ^Ift'h ib * fk U SL & & $a @t 6*1 

@itt-sr>i5E.fe^*>fA^^i5]^#i&si 1 6d m m n «. n 

# tt. ^ ft. * m & kM® # *I *h ^ ft * JR S 1 09) > ^ ^ * 
#J t ' n=6£. ft A # @L » ^ * ' # ^ ^ J» S803 t #1 

If*. t* J: Jfe. >h ft 4 » ' Jt'J * it ML £ 2 6 (=64)^ * * 

* ra # ?«J fe ^ 4l # >lj *h ^ ft * • ffi * ft a! & ^ # *h 

ft * ^^JL^h^fti x a ^ ^Hj&ZL @L ft *h ^ 

«3at4Li*b^,^tb^«ft*dJ-4a^^L(#JS?lS110)»ii 
i» * * * #: #3 -te & # # $J ^^i^jf ^/rf 3* 
Jfc£#»m^*#24LJ!fe*P#*t(#-J!*Slll) • 

^ nr #j * & n 9^ & ft an g^ttsu # *i /& 

^ 2 6«j Ifr «p 4# «t ' -fc ^ ffl ^ ^ ft * ft Wfr ft 

x = x + tb;p x t(#^SA01)'^ffl — si 

j=i j 

JE. # ^ ^ ft * x-MC^G^x + ib^J + tC^ J» SA02) » & 
fcl # *t - A fa & ft * ! ^ ft ft £ tf- JL # *'J *h fl£ ft * #j 
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SL%L4bS&m d(x) = Jt ^ (^^SA03); #^**^^>iL^. 
Jlfc -gp # 1$i ^ ^ *p # #X ^ SA04) o 

ih #«m^P^^26*jJ^^P#^L ' If ^Ba ^lO' £-^^B01 
II B02#, $l m 9^ # «^ AO 1 M A02t@ 1=] ' ^ «fe M ^ ^ ^ 

bo3 tt # # #j ft ^ & * ^ ^ ^ # ^ ^ 4 - ^ m £ 

e(x)=w I Eiii i (x)-t i -tbip;ii 2 +w 2 d(x)' * t EPiW-ti-tbjp;!!, 

i=l j=l i=l j=l J 

# SH'J ft * ^ ^ iL ^ ft K ft » x a Fa1 ^ 4s 4K & • d(x) W[ % 
it 4L # *h ^ ft * x a #» iE %L 4b SE » ' JL itb It. ^ f£ M. 4fc # 

#. # # «* S802 m ^ « ^ tn- £ <t tt # <^ ^ fl& & % a 



s(x) = w, 



'bp 



+ w 2 d(x) ; 'M*iH)fc*- 



^ fl&T £P # $1 ^ SB04) • 

m. m x at 4l «, 93 , m 7F ^ # h ^ *x ± & /& ^ *r & 

f t # * & & ^ ^ 4£ T ' S&tikty ft ft 

*L &. fk tt ft 4b : it ^ -fr «p ft «. D'l * Pa b fttflf* # 
ft fa ^ & # «t *b m ^ ^ & f t t #t • w ^ ^ it} £ ft 
J* £P # ' at it « ^ ^ fa *l to & Ik 

» ; # _l ^ # ^ ^ tst Jifir «p ^ «1 3H * # ^ 
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*tam****Jt<li(^»)'ii5^t*«(l#fi5j|ifc« 

Wife > Jfffejftte&ttftjft • * 4 - A it # • 

Jl i£ 5f 2fc # #4 T 3r >f£ «t B £ ^ ^ #J ffij 6 • ^$tW 
i > IB 5*. IBS ■¥■ tfc B ^ 

hi^^ # a ^ * «fe n afi a ffl • 

ffl 2#. # Bfl ^ #«J t)i| *Mfr£P^#.4L5FfcB • 

% m • 

B 4#, # 2fc Hf *b ft ft ^ JL 4 «■ # ^ #■ # *h ^ 

ft 4 ^ >7fi *s. S • 

B 5<& # ^ #j tf#*fcttJ!fr*P*h*##*^*-a!Li&B • 

B6^* # b^ ^ #] # m JMt^P^^4L5F*B ° 
|7#.4 «■ b^ f *] a # # ft # «fc ft 

B8#^ # b^ ^ # if? 4$ $ # & ft ^ aft. j& B ° 

B ^ # b^ ^ >k % 4$ *l S&. ig. B ° 

B 1 0#. * a £ 3 - 5f «fe #'J ^ ^ & ^ J» ^ fl!L ^ B • 

B *fe «, a £ 

t"| *fc Afit £P ^ 1 # ft Afit # ^ ^ 2 
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mmmvBmmjB&m ■ ■■ ■■ ■■ --- v A 

9 - m ft » #. «i * & & in ml * j* *P # u ?t jl - & 

ft £P *h ^ m & ' * & # T ?»J # 4* : 

— &®Lftktz&J& ' »} m%z.i&% mi **. j& £p % % 

t to ^n#l H- & ft # $1 ft • J-X 5t ^ iU mi £jt £p 

M % ft & ft 4 

- ^ jL # % • ^ ^ #] jft #■ - ft & ft 4 JL * «■ # 
;fr-##*h^ft4 ; ^ 

-tt**tttJMt«p^^«a^-JW ' -ft «. ffl ± I* ^ ^ 

^«^.j&-*lttJlBt*p^^«IS ' &t ' tt *fc tf- J!fr *F *h *0 

# ft & 4£ ^ & *t M & M i% *t « * 7F *b % ft 4 ; a a 

#i j& £p # at > • 

-Wtelfc m # J» ' # 3# «I t£ # $J £P flL t # 
»J 4$#t»4L*J*&4fc4 ' & t ' #■ - # *W # #1 ft Z-WtetiL 

% & % t& % % jl ^ ft m ft * ^ # at ft ^ ^ a ; 

- £ A $1 # le, S ^ W ' a #■ - # >I'J # ft ^ ^ ^ 
44 JL 4 & * ■ * t* # 3H JMt«P»* + ^**n«4lt#l&lll ' 

# tfj *t -f® « it # ft ; 
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- & & # m & m ft 4 jr ' 

- t 4i « *8 4* «. » # ?'J ^ « ^ /£ *t m # fc'J ft 4 : 

- * & # » «F tt * # * *h ^ ft # tt ^ 

jL 4l *h ^ ft * ^ -f- hi >& ^. tt & tt jtt- ^ ^ m m t ^ i #* 

A^tb#jUtt#iti to & ' M.W A * ft * to & 

jRl ^^iSjf^tl^ « it 4* «t » 41 £ & tt # »■] £P & 

4U&-gp#fl • 

* - * # *l j» t ' %mn% ti] «*. j» ^p ^ $. t 

tt#4£«Lft • 

3. *n t S % l * m # Sfc ' * t ' tt * 
-i&^^4#<ft#te^J»#«.fflAi^r^«tarij^--«t*p 
^ -ML * #r * * ^ 4* «fc Jft • 

4. *»t*|-**I|£ffl*l^/9fit4L^r*.^.t ' tt #- 
4" # ^ ft * 4fc i& £ tt ^ ft 1$ ft 4 ■ 

5. *»t***II£Ba»l3jimit4L^r*»*t ' tt ^ 

^^ft4^i^##^tt^^^^ft4 • 

6. *» t tt $- #j & m % 5m m *~ * & > & t • tt $ 

- a # 4i ^ JL # g$ % & & T ?'J * # j» : 

##*h^ft 4 x,=(x II ,y 1I ,...,x h> y h )' ife fi tt 
^iti^^^H Xj =(x,, yjIJ ... 5 x. ,y. ) ; 
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ti%iZftfyft^&iZ$^%ft]&ft : §:?$Z- s ?-jTg£fr i SE 
& E = (x i -M (N) (a,e)[x j ]-t) V (x i -M (N) (a,e)[x j ]-t) ' t ' 
M (N) (a,9)[x.]- 1#< *-JfcA#«it«#4ft#-*t4La*T#*ft 

ft A 0 - - *g «. bb PI % Ha'-S. 't#^3f t = (t x ,t y ) ' JL 



fcb iH % it a. * A -fit # ft * tj =(t^,t yj ) ' WWt^^^i^ft^it 

# N4B *h ^ ft * & t£ jl & 5i 4« ^ f£ # # *b ^ ft * 
& ' tf * i£ # ^ ^ ft * M n % ft & ft # £ * 2r 
et & 5& ^ & ' gm&'h^^gz&ss.m Ifc * ^ - ffi «t 
b& # -fit ' *j 4t t£ t£ jl # m ' 5 M ^ # & # T #i # ** ; 

tt ^je^ ft m ft + ^mwLwti-^&j 

& ft 1& fa * x = — £x ' * t ' x a & t£ ^ JL 

mtz^fy ft tyfaiL ft ' jl W t£ 

# t£ JL ^ *h ^ ft 4 ^ £ £ It # *h & ft # . Jfe. a ft tg 



' M(a,9) 



M(a,9) = 




' M (N) (a,9)& — 2nx2n4^ ft & & 



1 ^ k^n ; 
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7. -k° t ft * m 31 SI * i£4L2r8r'£#4£ffl£ 

* -f- ^ * SK ff * A * * >5n^ *. *E * #T «■ it t* # & 

9. *» t It 4 *'J la S ^ 8^/¥rifc-^^r* » £ * • 

-^^^fo*x =— £x ' * t »x.*tt tJ-JL^L^^iSj* ; 

##-4£l* A = ld xi ,d X2 ,...,d XN ] • *+ • d Xj =x a -x; 
tf JM£*EP#^£r^ JI-££^I I 4 L C = AA T ; j-xa 

6 * Cv s k =A. s k v k ' «*t # A #.*t48 3= $4j&^ffij*#/fc-lfctt 
Jlfe *P *h & 32 ' * t ' Jl" k iki£*&£ifc4£l$4Lli) > v s k 

& it *e i$ 4l ' r>r >.„>a, s • 

12 m 

10. '*o t t&Jim&m % nkm&z-ir& » * * • 

ffr % *Y & ft * *- # ^ n &> m m M ft wl ft * z~ -«P- M> 

11. *i f f*-£#'J3&® 1 * rtf si *l 2r * ■ * t • 

% ~ m. % ^ w & a* m m t • « s # # «t n * m % & 

# & & m tbiv^tb m & ifr n # m & # u \t . 
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12. *» t tfr**']|affl # lOJ&m3&*-*& » & t ' t£ 

# — 5fl >_ # 7F 4£ it 4£ *. ft # & ^ T -=F # JW • 

> U & tt.«t ^ ^ ^ * S .t ^- * j-tt ♦* A ^ • bj* « 

t f # t£ #- ^ ft * t£ ± I* ^ A f£ & M <& *t ^ t& H: <fc 

eHI i, -t-±b jPj n 2 ; a & 
j=i 

#R3ttfk«t*J:tt*M*4L#-#ft«;fc4*J&tt#*|£ 
ffl t ^ « # «. ft • 

13. *»*tfr*#'JI£ffl£l2*/tfi£^;F*'**»tS 

% ~m.fr ft % mtiL#mm&$-& 

m t « it # #1 ft # ?»j to ^ a ^ a kMa # m *b ^ & * • 

14. *o t ft * *'J le, n ^ 10^ /9fi|t4L^r*»*t»« 
$ ~ i& # ^ & . jfc ^- J$ #. & # T H -f: # JW : 

ft^Ml-ttm^fcili^-f-Mf^^fc* ' p ; « *fc tf J«t £P *h 
ffl — #l fcb fel S^#^*«^-jL«# *l *h m ft * 
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$*J *h ^ ft * ^ 44 # ft # : 

ft * f£ # # JE ^ # *J ^ ^ ft 4 JL HL 4b 5E ^ 



is. *» t # $i s # iomm&*-ir& » & t » an 

^ & 32 t ^ ■£ #b /& ^ a * Tf: % £ # 3H *h ^ ft * ^ it 4« 4i 

.ife -f- ^ 44 ^ ^ Ik iH ^ *b *b ^ ft * » p. i£ ft *h 
t^tljiiliii^ ' b*& tlU&*M&*t : 

«. ^ m it m ® t#^*i-xf m *v ^ ft * 

xsM(a,G)[x>£b*p;] + t ' t ' e ^^#^-J^^ft*^^ 

# & & • a ^7 it # »J *b ^ ft 4 ^ Us tb 4?>J #. *t • t%,i£ # 
91 *h ^ ft * ^ 4& # ft * ; 

f t % m # *h ft * ^ t£ # ^ JL ^ *b ^ ft * ^ -f - Hj 

^f B i^^ji4i.8(x)=w 1 Eiii i (x)-t j -ib;p;ii 2 +w 2 d(x) . & t » 

±n i i ( X )-t i -±b'p;n 2 m ft * * « ^ ^ ^ ft » 

i=i j=i 

M ^ 4s 4« a JSL ' d(x) ^ f£ # iL 4l # go *b ^ ft # ^ jl ft 4b 
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& 4& & i£ # Jfr*P*£te*.Jfr*P#4fc° 

i6. t it^^jn, ® % i5mm^^^si: • * * • *s 



i& M. iM. %j s(x) = w, 



n I k 
i=l U j=! 



+ w 2 d(x) 
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